Both macroplastic and microplastic contamination levels were assessed for the first time in a tropical river estuary system, i.e. the Saigon River, that traverses a developing South East Asian megacity, i.e. Ho Chi Minh City, Vietnam. The analysis of floating debris collected daily on the Nhieu Loc -Thi Nghe canal by the municipal waste management service shows that the plastic mass percentage represents 11-43%, and the land-based plastic debris entering the river was estimated from 0.96 to 19.91 g inhabitant-1 d-1, namely 350 to 7270 g inhabitant-1 yr-1. Microplastics were assessed in the Saigon River and in four urban canals by sampling bulk water for anthropogenic fiber analysis and 300 μm mesh size plankton net exposition for fragment analysis. Fibers and fragments are highly concentrated in this system, respectively 172,000 to 519,000 items m-3 and 10 to 223 items m-3. They were found in various colors and shapes with smallest size and surface classes being predominant. The macroplastics and fragments were mainly made of polyethylene and polypropylene while the anthropogenic fibers were mainly made of polyester. The relation between macroplastic and microplastic concentrations, waste management, population density and water treatment are further discussed.
Introduction

44
Plastics are polymers designed to be lightweight, resistant, and durable (Thompson et Anthropocene's exponential consumption (Steffen et al., 2007) . 51 Plastics are estimated to represent between 50 and 80% of marine litter (Barnes et al., 52 2009). Some chemicals are used as additives (e.g. alkylphenols, phthalates, bisphenol A, 53 organophosphates, PBDEs) during plastic production to give it particular properties (durability, ) and once they are ingested, they can clog the digestive system or release adsorbed 60 hazardous chemicals that could harm the biota (Bejgarn et al., 2015) . 61 There has been increased interest since plastic was first assessed in the marine aquatic With regards to macroplastic, it is widely considered that around 80% of marine debris is from 77 land-based sources (Allsopp et al., 2006) , even though a recent study estimated that 30% of 78 coastal plastic debris comes from marine activities and 47% corresponds to unidentifiable 79 fragments (Expéditions MED, 2016) . Therefore, the macroplastic assessments from in situ 80 sampling aim to both quantify the floating debris (Morritt et al., 2014) and estimate the riverine 81 plastic fluxes or plastic exported to oceans (Estahbanati and Fahrenfeld, 2016; Gasperi et al., 82 2014). The mass estimate of continental plastic waste entering the ocean can also be calculated 83 using a statistical approach based on governmental databases as exposed by Jambeck et al. 84 (2015). Indeed, the mass of mismanaged plastic waste generated by populations living within 85 50 km of the coast and the mass of plastic marine debris potentially entering the ocean were 86 estimated for each country. Over the ten top ranked countries, eight originate from Asia and 87 five are considered as lower middle-income countries by the World Bank: Indonesia, 88 Philippines, Vietnam, Sri Lanka and Bangladesh (Jambeck et al., 2015) . It is important to note 89 that microplastic and macroplastic assessments are scarce in these lower middle-income 90 countries (Rochman et al., 2015) and that most studies are conducted in high-income countries 
108
Plastic waste mismanagement in Vietnam (4 th world ranked according to Jambeck et al., 2015) 109 is a critical issue which has important environmental consequences. In this context, we selected We note here that as the floating debris are collected daily, we consider that the residence time 179 of the floating debris in the surface water is short enough to be excluded from the rough 180 estimation of land-based plastic waste weight entering the river. water during a preliminary survey enabled us to consider a raw water sample for fibers analysis.
188
Thus at each sampling site, a sample of 300 mL bulk water was collected using a bucket for Then, a density separation step was performed using a saturated zinc chloride solution (ZnCl 2   202 Merck®, 1.6426 ± 0.0016 g cm -3 ). Lastly, the samples were filtered through glass fiber filters 203 (GF/D, 2.7 µm porosity) using a glassware filtration unit.
204
Sample analysis 205 The filters were observed using a Leica MZ12 stereomicroscope at a 16 to 160-fold 206 magnification. We note that anthropogenic fibers and fragments were counted and measured 207 using the measuring tool of the image analysis software (Histolab ® ) with a lower length limit 208 set at 50 µm as smaller items were hard to identify. In this study, we defined as anthropogenic 209 fibers the synthetic fibers from petrochemical origin (e.g. polyester, polyamide, 210 polypropylene,etc), the artificial fibers from cellulose (e.g. viscose, rayon) and the natural fibers 
Expression of results
229
The anthropogenic fiber and fragment observations were expressed in number of 230 particles per m 3 (items m -3 ). We also estimated anthropogenic fiber and fragment particle mass 231 concentrations (mg m -3 ) based on two assumptions relative to polymer density and particle (Zhang et al., 2015) . However, at KT, the water is not stagnant and is largely 407 influenced by tides. This canal is subjected to intense maritime traffic and boat habitation that 408 could import significant amounts of fragments from wastewater discharge and littering. 409 The fragment concentrations comparison to high-income countries emphasizes that higher 410 concentrations were found in the Saigon River system than in the Swiss rivers Rhône, Aubonne,
411
Venoge and Vuachère (Faure et al., 2015) and in the Tamar Estuary in the UK (Sadri and 412 , and the same range of concentrations was found in the Amsterdam canals in 413 the Netherlands in bulk water samples with an observation limit of 10 µm (Leslie et al., 2017) . 414 Interestingly, the fragment concentrations in the river and canals are in the same range as in the The greater surface and associated calculated volume of fragments may lead to a higher mass 434 and consequently reduce the orders of magnitude from numerical to mass concentrations. 435 Considering the mass estimation assumptions, their robustness can be questioned as mass 436 concentrations can have a 2-fold variation depending on the assumption on fragments thickness 437 and by one order of magnitude when fiber diameter is changed. Nonetheless, the assumptions 438 regarding plastic density are based on actual polymer densities and even with variations of these 439 densities, mass concentrations stay in the same range. In this river canal system, the total between these two size classes should not be overlooked in further studies. This study has also 458 been the first to point out differences of microplastic contamination in the continental aquatic 459 environments of high-income countries and lower middle-income countries. As plastic 460 production is likely to increase over the next few years, macro-and microplastic contamination 461 will remain an important concern: a better understanding of macro-and microplastic pollution, 462 sources, variability and degradation processes is thus imperative. Table S3 : Estimations of fragment mass concentrations based on four assumptions relative to the minimum and maximum surfaces of fragments (µ: 10 to 40 µm²) and the minimum and maximum densities of polymer (ρ: 0.9 to 1.6 g cm -3 ). 
